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(54) METHOD AND DEVICE FOR SOLDERING TAB LEAD 

£57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently solder and fix 
a tab lead to the collector electrode of a solar battery 
cell and to rigidly solder and fix the tab lead to the 
collector electrode in a low resistant state. 
SOLUTION: In the soldering method of the tab lead, the 
tab lead 4 is depressed to the long collector electrode 2 
arranged on the surface of the solar battery cell 1, the 
tab lead 4 is heated in a state where the tab lead 4 is 
depressed and the lead is soldered to the collector 
electrode 2 of the solar battery cell 1. The tab lead 4 is 
^depressed to the collector electrode 2 of the solar 
battery cell 1 by a depression rod 7 extending in a 
direction parallel to the tab lead. An infrared ray is 
-irradiated toward the direction of the tab lead 4 in a 
state where the depression rod 7 depresses the tab lead 
4, the tab lead 4 is heated by the infrared ray and it is 
soldered to the collector electrode 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

["Claim 1] In the condition of pressing a tab lead (4) to the long and slender collector (2) prepared 
- on the surface of the photovoltaic cell (1), and pressing a tab lead (4) In the soldering approach 
?f the tab lead which heats a tab lead (4) and is soldered to the collector (2) of a photovoltaic 
cell (1) In the condition of pressing a tab lead (4) to the collector (2) of the front face of a 
photovoltaic cell (1) with the press rod (7) which it comes to extend in the direction parallel to 
this, and pressing a tab lead (4) with a press rod (7) The soldering approach of the tab lead which 
irradiates infrared radiation towards the direction of a tab lead (4), and solders a tab lead (4) to 
the collector (2) of a photovoltaic cell (1). 

[Claim 2] The soldering approach of a tab lead according to claim 1 of pressing a tab lead (4) to 
the collector (2) of a photovoltaic cell (1) with the wire rod made circular, and heating a cross- 
section configuration for it with infrared radiation. 

[Claim 3] The soldering approach of the tab lead according to claim 1 or 2 which presses a tab 
lead (4) to the collector (2) of a photovoltaic cell (1) with a tungsten wire, and is heated with 
infrared radiation. 

[Claim 4] The soldering approach of a tab lead according to claim 1 to 3 of pressing a tab lead 
(4) to the collector (2) of a photovoltaic cell (1) with the wire rod of a 0.5 to 2 twice as many 
size as the width of face of a tab lead (4), irradiating infrared radiation and heating it towards a 
tab lead (4). 

[Claim 5] The soldering approach of the tab lead according to claim 1 which solders a tab lead 
(4) to the collector (2) prepared in both sides of a photovoltaic cell (1) simultaneously. 
[Claim 6] The soldering approach of the tab lead according to claim 1 which irradiates infrared 
radiation with an infrared lamp (20) towards the tab lead (4) pressed by the collector (2) of a 
photovoltaic cell (1). 

[Claim 7] In the condition that the press implement (5) which presses a tab lead (4) to the 
collector (2) of the front face of a photovoltaic cell (1), and this press implement (5) press a tab 
lead (4) It is soldering equipment of the tab lead equipped with the infrared heater (9) which 
irradiates infrared radiation towards a tab lead (4). In the condition that a press implement (5) is 
equipped with the press rod (7) which it comes to extend in the direction parallel to a tab lead 
(4), and this press rod (7) presses a tab lead (4) to the collector (2) of a photovoltaic cell (1) 
Soldering equipment of a tab lead as an infrared heater (9) irradiates infrared radiation towards a 
tab lead (4) and comes to solder a tab lead (4) to the collector (2) of a photovoltaic cell (1). 
[Claim 8] Soldering equipment of the tab lead according to claim 7 which is the wire rod with 
which a press rod (7) makes a cross-section configuration circular. 

[Claim 9] Soldering equipment of the tab lead according to claim 7 or 8 whose press rod (7) is a 
tungsten. 

[Claim 10] Soldering equipment of the tab lead according to claim 7 to 9 whose size of a press 
rod (7) is 0.5 to 2 twice the width of face of a tab lead (4). 

[Claim 1 1] Soldering equipment of a tab lead [ equipped with the press rod (7) which a press 
implement (5) comes to fix at the head of two or more press arms (6) and the adjoining press 
arm (6) ] according to claim 7. 
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[Claim 12] Soldering equipment of the tab lead according to claim 1 1 which has the insertion 
crevice (6A) which inserts a press rod (7) at the head of a press arm (6), inserts a press rod (7) 
in this insertion crevice (6A) ? and is fixed to it. 

[Claim 13] Soldering equipment of the tab lead according to claim 7 to 12 whose infrared heater 
(9) is the infrared lamp (20) which has a reflecting mirror (19). 

[Claim 14] Soldering equipment of the tab lead according to claim 13 with which an infrared 
heater (9) is equipped with the infrared lamp (20) which irradiates infrared radiation towards the 
tab lead (4) pressed by the collector (2) prepared in both sides of a photovoltaic cell (1). 
[Claim 15] Soldering equipment of the tab lead according to claim 7 which has the press rod (7) 
with which a press implement (5) presses the tab lead (4) soldered to the collector (2) prepared 
in the top face and underside of a photovoltaic cell (1). 

[Claim 16] The press rod (7) which presses the underside of a photovoltaic cell (1) is soldering 
equipment of the tab lead according to claim 15 which the press rod (7) which is a continuous 
press rod (7) and presses the top face of a photovoltaic cell (1) was divided into plurality, and 
has prepared the activity clearance (10) between press rods (7). 

[Claim 17] Soldering equipment of the tab lead according to claim 7 which is fixing the infrared 
heater (9) to the frame (17) set so that the pallet (8) with which it has equipped so that a press 
. implement (5) can carry out desorption of the photovoltaic cell (1) may be equipped and this 
pallet (8) can be transported. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
C0001] 

[Field of the Invention] This invention relates to the equipment which solders a tab lead on the 

surface of a photovoltaic cell. 

[0002] 

[Description of the Prior Art] A photovoltaic cell solders a tab lead to a front face, and is fixing 
to it. A tab lead serves as lead wire which sets two or more photovoltaic cells as a serial, or is 
used as an output terminal. The equipment which solders a tab lead to a photovoltaic cell is 
developed (JP,2001-102610,A). As shown in drawing 1 , the soldering equipment indicated by this 
official report suppresses two places of the tab lead 4 to a photovoltaic cell 1 by the presser- 
foot pin 30 and the presser-foot member 31, pushes a soldering iron 32 between the presser- 
foot pin 30 and the presser-foot member 31, and solders the tab lead 4 to a photovoltaic cell 1 
by the solder bump 33. 
[0003] 

[Problem(s) to be Solved by the Invention] The soldering equipment of this structure has the 
fault which cannot solder a long tab lead to the electrode of a photovoltaic cell well. A soldering 
iron is because a tab lead is soldered locally. Furthermore, the greatest fault of the equipment of 
this structure is sticking a tab lead to the electrode of a photovoltaic cell without a clearance, 
and being unable to solder to an electrode in a large area. It not only reduces the mechanical 
bond strength of a tab lead and a photovoltaic cell, but this makes it difficult to take out the 
generated output of a photovoltaic cell effectively. 

[0004] This invention is developed for the purpose of solving this conventional fault, while the 
important object of this invention solders a tab lead to the collector of a photovoltaic cell well 
and is fixable to it — a tab lead — firmly — low — it is in offering the soldering approach of the 
tab lead which solders to a collector and can be fixed to it in the condition [ **** ], and 
equipment. 
[0005] 

[Means for Solving the Problem] The soldering approach of a tab lead of this invention is in the 
condition which presses the tab lead 4 to the long and slender collector 2 prepared in the front 
face of a photovoltaic cell 1 , and presses the tab lead 4, heats the tab lead 4 and solders it to 
the collector 2 of a photovoltaic cell 1. Furthermore, the approach of this invention is in the 
condition that press the tab lead 4 to the collector 2 of a photovoltaic cell 1 with the press rod 7 
extended in the direction parallel to this, and the press rod 7 is pressing the tab lead 4, it 
irradiates infrared radiation towards the direction of the tab lead 4, is heated with infrared 
radiation, and solders the tab lead 4 to a collector 2. 

[0006] The tab lead 4 can be pressed to the collector 2 of a photovoltaic cell 1 with the wire rod 
which makes a cross-section configuration circular. Moreover, a tungsten wire can be used for 
this wire rod. If the tab lead 4 is pressed to the collector 2 of a photovoltaic cell 1 with the wire 
rod of a 0.5 to 2 twice as many size as the width of face of the tab lead 4 and infrared radiation 
is irradiated still more preferably, infrared radiation can heat and solder the tab lead 4 efficiently. 
[0007] Furthermore, the soldering approach of this invention solders the tab lead 4 to the 
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collector 2 prepared in both sides of a photovoltaic cell 1 simultaneously, and can improve 
[ efficiency ] high production to it. The tab lead 4 can irradiate and heat infrared radiation with 
an infrared lamp 20. 

[0008] The soldering equipment of a tab lead of this invention is equipped with the infrared 
heater 9 which irradiates infrared radiation towards the tab lead 4 in the condition that the press 
implement 5 which presses the tab lead 4 to the collector 2 of the front face of a photovoltaic 
cell 1, and this press implement 5 press the tab lead 4. The press implement 5 is equipped with 
the press rod 7 extended in the direction parallel to the tab lead 4. In the condition that this 
press rod 7 presses the tab lead 4 to the collector 2 of a photovoltaic cell 1, the infrared heater 
9 irradiates infrared radiation toward the direction of the tab lead 4, and solders the tab lead 4 to 
the collector 2 of a photovoltaic cell 1 . 

[0009] Furthermore, the wire rod which makes the configuration of the cross section circular for 
the press rod 7 preferably is used for the soldering equipment of this invention. A tungsten wire 
is the the best for this wire rod. It is because there is thermal resistance and solder does not 
adhere. The size of the press rod 7 carries out preferably by 0.5 to 2 twice the width of face of 
the tab lead 4. The tab lead 4 pressed with this press rod 7 is promptly heated with infrared 
radiation. The press implement 5 fixes the press rod 7 at the head of two or more press arms 6, 
and can press the tab lead 4. The press implement 5 of this structure prepares insertion crevice 
6A which inserts the press rod 7 at the head of the press arm 6, inserts the press rod 7 in this 
insertion crevice 6A, and can fix it to it firmly. The infrared lamp 20 which has a reflecting mirror 
1 9 fits the infrared heater 9. It is because infrared radiation is converged and the tab lead 4 can 
be heated. 

[0010] Furthermore, the soldering equipment of this invention can solder the tab lead 4 to both 
sides of a photovoltaic cell 1 . This equipment pressed the tab lead 4 to the collector 2 prepared 
in both sides of a photovoltaic cell 1 , and has formed the infrared lamp 20 which irradiates 
infrared radiation towards the direction of this tab lead 4 in both sides of a photovoltaic cell 1. 
The press implement 5 of this equipment has the press rod 7 which presses the tab lead 4 
soldered to the collector 2 prepared in the top face and underside of a photovoltaic cell 1. The 
press rod 7 which presses the underside of a photovoltaic cell 1 can be used as the continuous 
press rod 7, can divide into plurality the press rod 7 which presses the top face of a photovoltaic 
cell 1, and can form the activity clearance 10 between the press rods 7. 
[001 1] Furthermore, the soldering equipment of this invention can equip with the press 
implement 5 the pallet 8 with which it has equipped so that the desorption of the photovoltaic 
cell 1 can be carried out. This equipment has the outstanding features which can shorten 
remarkably the tact time which solders the tab lead 4 to a photovoltaic cell 1. That is because 
the tab lead 4 can be soldered, transporting a photovoltaic cell 1 by the pallet 8, so it solders in 
a soldering field and can cool in a cooling field. 
[0012] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained based on a 
drawing. However, the example shown below does not illustrate the soldering approach for 
materializing the technical thought of this invention, and equipment, and this invention does not 
specify an approach and equipment as the following. 

[0013] Furthermore, this description has appended the number corresponding to the member 
shown in an example to the member shown in "the column of a claim", and "the column of The 
means for solving a technical problem" so that it may be easy to understand a claim. However, 
there is never nothing what specifies the member shown in a claim as the member of an 
example. 

[0014] Drawing 2 and drawing 3 show the photovoltaic cell 1 which solders the tab lead 4 with 
the soldering equipment of this invention (about 10cm angle), the photovoltaic cell 1 of drawing 2 
has formed the collector 2 (piece about 2mm) of two trains in parallel on the front face, the 
collector 2 prepared in the top face of a photovoltaic cell 1 has extended and formed many 
branching electrodes 3 (piece about 50 micrometers) in both sides. A collector 2 carries out 
pattern printing of silver PENETO, heats it, and is formed. Electrical connection of the branching 
electrode 3 is carried out to the top face of a photovoltaic cell 1. A top face provides a positive 
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electrode and, in the underside, this photovoltaic cell 1 provides the collector 2 of a negative 
electrode, as shown in the sectional view of drawing 3 . Soldering equipment arranges two or 
more photovoltaic cells 1 in next, and connects the adjoining photovoltaic cell 1 to a serial with 
the tab lead 4. In order to connect with a serial, the adjoining photovoltaic cell 1 connects the 
collector 2 of a top face and an underside with the tab lead 4, as shown in the sectional view of 
drawin g 3 . 

[0015] Drawin g 4 is the schematic diagram showing the condition of soldering the tab lead 4 in 
the long and slender collector 2 prepared in the front face of a photovoltaic cell 1. As shown in 
this drawing, in the condition of pressing the tab lead 4 to a collector 2, the tab lead 4 is heated 
with infrared radiation, and it solders to a collector 2. The tab lead 4 is in the condition which is 
pressed by the collector 2 of photovoltaic cell 1 front face with the press rod 7 extended in the 
direction parallel to this, and presses the tab lead 4 with the press rod 7, irradiates infrared 
radiation towards the direction of the tab lead 4, and solders the tab lead 4 to a collector 2. 
[0016] The equipment with which the press rod 7 presses and solders the tab lead 4 to a 
collector 2 is shown in drawin g 5 thru/or drawin g 8 . Drawing 5 is the outline cross-sectional 
view of the part which presses and solders the tab lead 4 to both sides of a photovoltaic cell 1. 
Dr awing 6 is the top view showing the device which presses the press rod 7 to a photovoltaic 
* cell 1. Furthermore, drawing 7 and drawing 8 are the outline top views of the whole equipment 
which equips with and solders a photovoltaic cell 1 to a pallet 8. 

[0017] The soldering equipment shown in drawing 5 is equipped with the infrared heater 9 which 
irradiates infrared radiation towards the tab lead 4 in the condition that the press implement 5 
which presses the tab lead 4 to the collector 2 of photovoltaic cell 1 front face with which the 
pallet 8 was equipped, and this press implement 5 press the tab lead 4. It is equipped with a 
photovoltaic cell 1 so that desorption can be arranged and carried out to a pallet 8 at a single 
tier (refer to drawin g 7 ). The pallet 8 provides opening 8A equipped with a photovoltaic cell 1 of 
a long and slender rectangle so that it may be extended in the center in a lengthwise direction. It 
arranges to a single tier and this opening is equipped with a photovoltaic cell 1. Furthermore, 
press rod 7d of two trains extended to a lengthwise direction is arranged in the opening bottom 
of a pallet 8. This press rod 7d, while pressing the tab lead 4 on the underside of a photovoltaic 
cell 1, it prevents that the photovoltaic cell 1 with which opening was equipped falls. 
[0018] The press implement 5 is equipped with the press rod 7 which presses the tab lead 4 to a 
collector 2, and the press arm 6 which presses this press rod 7. The press rod 7 is extended in 
the direction parallel to the tab lead 4, and as shown in drawing 4 and d raw i n g 5 , it presses the 
tab lead 4 to the collector 2 of a photovoltaic cell 1. The press rod 7 shown in drawings, such as 
this, is a wire rod which makes a cross-section configuration circular. Let the press rod 7 which 
is a wire rod be a desirable size almost equal to the width of face of the tab lead 4. However, the 
size of the press rod 7 can also be made into 0.5 to 2 twice the width of face of the tab lead 4. 
When the press rod 7 is too thin, reinforcement falls and it becomes impossible to press the 
whole tab lead 4 to a collector 2 firmly. When the press rod 7 is too thick to objection, infrared 
radiation becomes hear effectively the tab lead 4 with heating, and is not in it less. Therefore, let 
almost equally [ it is desirable and ] to the tab lead 4 the outer diameter of the press rod 7 
which is a wire rod be the above-mentioned range. A heat-resistant property is also required of 
the press rod 7. For this reason, the press rod 7 is preferably manufactured with metals, such as 
a tungsten wire. A tungsten has the features that solder does not adhere and is better than 
aluminum and stainless steel while it has the extremely excellent thermal resistance. However, 
the metal wire which has coated the front face with the ceramic, or the rod which makes the 
whole the product made from a ceramic can also be used for the press rod 7. As an ingredient of 
the tab lead 4, what formed the solder layer (40 micrometers in thickness) with the dip method 
etc. is used for copper foil (150-micrometer thickness, width of face of 1.5mm). It can solder 
with this tab lead 4, without preparing a solder layer separately on a collector 2. In addition, in 
order to ensure soldering, a solder layer may be separately prepared on a collector 2 if needed. 
[0019] The press arm 6 is fixing the press rod 7 at a head. The press arm 6 provides insertion 
crevice 6A which inserts the press rod 7 at the head, as shown in the amplification perspective 
view of draw ing 5 . The press rod 7 is inserted in this insertion crevice 6A, and the press rod 7 is 
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fixed to the press arm 6. The equipment of drawing is equipped with the press implement 5 which 
has the press rod 7 which presses the tab lead 4 soldered to the top face and underside of a 
photovoltaic cell 1. Press rod 7d which presses the underside of a photovoltaic cell 1 is the 
continuous press rod 7. Two press rods 7d is arranged in opening of one pallet 8, and the tab 
lead 4 is pressed to the collector 2 of the underside of all the photovoltaic cells 1. It separated 
into plurality and the press rod 7 which presses the top face of a photovoltaic cell 1 has formed 
the activity clearance 10 between the press rods 7. The press implement 5 of drawin g 7 is 
pressing the one tab lead 4 on the top face of a photovoltaic cell 1 with the press rod 7 divided 
into three. Since the tab lead 4 is soldered to two trains at a photovoltaic cell 1, in an upside, 
the tab lead 4 is pressed to a collector 2 with six press rods 7 on the whole. The activity 
clearance 10 between the press rods 7 is a clearance into which the supply arm (not shown) 
pressed to a collector 2 so that a location gap may not be carried out is put until the supplied 
tab lead 4 is pressed by the press rod 7, while supplying the tab lead 4 to the top face of the 
eollector 2 of a photovoltaic cell 1 at a before process. 

[0020] The press rod 7 divided into plurality is fixing the ends at the head of the adjoining press 
arm 6. It is not necessary to move the press arm 6 of the bottom which presses the tab lead 4 
£o the underside of a photovoltaic cell 1, and is fixed to the main frame 1 1 fixed to a pallet 8 
(refer to drawing 5 ). The press arm 6 of the upside which presses the tab lead 4 on the top face 
of a photovoltaic cell 1 is connected with a pallet 8 so that it can tilt. When carrying out 
desorption of the photovoltaic cell 1 to a pallet 8, it is because the upper press arm 6 becomes 
obstructive. The upper press rod 7 is moved in the direction vertically formed as shown by the 
alternate long and short dash line of drawing 5 , when carrying out desorption of the photovoltaic 
cell 1 to opening of a pallet 8. 

[0021] The device in which the upper press arm 6 is made to tilt is shown in drawing 5 and 6. It 
is fixed to a revolving shaft 12 and the press arm 6 is fixing the pinion 13 to this revolving shaft 
12. Furthermore, the revolving shaft 12 is connected with the pallet 8 so that it can rotate. The 
press arm 6 is horizontally pressed with the elastic body 14 further again. It has connected with 
the pallet 8 so that the driver 15 which meshes with a pinion 13 can be rotated. The actuation 
arm 16 is made to project to this driver 15. When the actuation arm 16 is pushed in the direction 
shown by the arrow head A of drawing 5 in the closing motion cylinder 22, a driver 1 5 rotates a 
pinion 13 and makes the press arm 6 tilt perpendicularly horizontally. In addition, a photovoltaic 
cell 1 is installed in the process equipped with or taken out, and this closing motion cylinder 22 
does not have it in a soldering process. 

[0022] A pallet 8 is equipped with the photovoltaic cell 1 of two or more sheets as shown in 
drawing 7 . This pallet 8 equips each photovoltaic cell 1 with the press implement 5 which can 
press the tab lead 4 independently. The photovoltaic cell 1 of one sheet has formed the collector 
2 of two trains in the top face. In the collector 2 of one train, two or more press rods 7 divided 
into three press the tab lead 4. Three press rods 7 are fixed to one revolving shaft 1 2 through 
six press arms 6. If one revolving shaft 12 rotates, six press arms 6 will be tilted together and 
three press rods 7 will be moved together. A revolving shaft 12 is divided on the boundary of a 
photovoltaic cell 1, and can be independently rotated in the unit of each photovoltaic cell 1. Six 
press rods 7 are pressed by two trains with the press arm 6 currently arranged in the both sides 
at the collector 2 of two trains prepared in the photovoltaic cell 1. The press arm 6 currently 
arranged in the both sides of each photovoltaic cell 1 is tilted together. 

[0023] The press implement 5 is connected with a pallet 8, and presses the tab lead 4 to the 
collector 2 of a photovoltaic cell 1 with which the pallet 8 was equipped. A pallet 8 is transported 
in the condition that the press implement 5 presses the tab lead 4 to a photovoltaic cell 1. The 
infrared heater 9 which irradiates infrared radiation towards the direction of the tab lead 4 with 
which the pallet 8 is equipped is fixed to the fixed frame 1 7 set so that a pallet 8 can be 
transported as shown in the sectional view of drawing 5 . A frame 17 has migration opening of 
the shape of a straight line which can transport a pallet 8 to a lengthwise direction. The frame 1 7 
is fixing two or more rollers 18 at predetermined spacing to migration opening. It is fixed to a 
frame 1 7 so that it can rotate, and a roller 1 8 carries and transports a pallet 8 with a level 
position. As shown in drawing 8 , a pallet 8 is pushed on a transport station (not shown), and 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web.cgi_ejje 



2006/09/19 



JP,2003-168811,A [DETAILED DESCRIPTION] 



5/6 ^— V 



migration opening of a frame 1 7 is transported to it in order of a soldering field -> cooling field - 
> blowdown field. 

[0024] The infrared heater 9 fixed to a frame 17 irradiates infrared radiation at the photovoltaic 
cell 1 with which the pallet 8 which passes migration opening is equipped. The infrared heater 9 
of drawing is the infrared lamp 20 which has a reflecting mirror 19. An infrared lamp 20 
converges infrared radiation with a reflecting mirror 19, and irradiates infrared radiation towards 
the direction of the tab lead 4. An infrared lamp 20 is a long and slender lamp extended towards 
the tab lead 4, heats the tab lead 4 and solders it to a collector 2. In drawing 8 , as for the 
infrared heater 9, a soldering field is arranged up and down. When a pallet 8 passes through this 
soldering field, the infrared heater 9 heats the tab lead 4, and solders it to a collector 2. An 
infrared lamp 20 is turned off after a pallet's 8 passing. Even if an infrared lamp 20 is turned off, 
it has afterglow for a while, and temperature does not fall rapidly. The infrared heater 9 may form 
a shutter 21 between an infrared lamp 20 and the tab lead 4 like drawing 9 if needed. This 
infrared heater 9 opens and closes a shutter 21, and can control heating of the tab lead 4. If a 
shutter 21 is closed, since the light of an infrared lamp 20 will be intercepted, a heating condition 
can be intercepted rapidly. For this reason, in a soldering field, after the tab lead 4 is soldered to 
a collector 2, a shutter 21 is closed and it can cool promptly. This structure has effectiveness in 
shortening a tact time. It is because a cooldown delay can be shortened. 

[0025] The soldering equipment of a more than solders the tab lead 4 to the collector 2 of the 
infrared heater 9 as follows. 

[the supply process of a pallet] — the pallet 8 equipped with the photovoltaic cell 1 of two or 
more sheets is supplied to the soldering field of a frame. The tab lead 4 is supplied to the 
collector 2 of the upper and lower sides of the photovoltaic cell 1 which adjoins the pallet 8 
supplied to the soldering field as shown in the sectional view of drawin g 3 , and as shown in 
d rawin g 5 , it is pressing to the collector 2 that the press rod 7 is also about the tab lead 4. 
Although this invention does not specify the supply direction or device of the tab lead 4, as for 
the tab lead 4, the photovoltaic cell 1 which adjoins as follows is supplied up and down. 

(1) Stretch the 1st tab lead 4 on the lower press rod 7. At this time, the press arm 6 is moved 
perpendicularly and the upper press rod 7 and the upper press arm 6 stand by in the location 
which does not become the obstacle of wearing of the 1st photovoltaic cell 1 and the 1st tab 
lead 4. 

(2) Supply the 1st photovoltaic cell 1 of one sheet after the 1st tab lead 4, and carry the 1st 
photovoltaic cell 1 on the lower press rod 7 and the 1st tab lead 4. 

(3) On the 1st photovoltaic cell 1, stretch the 2nd tab lead 4 and stretch this 2nd tab lead 4 to 
the side which connects the 2nd photovoltaic cell 1 next also at the lower press rod 7 top. Then, 
the 1st photovoltaic cell 1 and the 2nd tab lead 4 on this are pressed with the upper press rod 7 
and the upper press arm 6. 

(4) On the 2nd tab lead 4, supply the 2nd photovoltaic cell 1 of one sheet to a connection 

[ degree ] side, and carry the 2nd photovoltaic cell 1 on the lower press rod 7 and the 2nd tab 
lead 4. Then, the process of (3) - (4) is repeated and a pallet 8 is equipped with the photovoltaic 
cell 1 of two or more sheets. Here, since a supply arm is driven in the activity clearance 10 
between the press rods 7 although a supply arm (not shown) is used when supplying the tab lead 
4, a motion of the press rod 7 and the press arm 6 is not barred. 

[0026] In the condition that the [soldering process] press rod 7 presses the tab lead 4 to a 
collector 2, the infrared heater 9 irradiates infrared radiation towards the direction of the tab 
lead 4 by passing a pallet 8 according to an ON state. Infrared radiation heats the tab lead 4 and 
solders it to a collector 2. DIP formation of the solder layer has been carried out beforehand at 
the tab lead 4. 

[0027] If the [cooling process] pallet 8 passes the infrared heater 9 and the tab lead 4 is 
soldered, a pallet 8 will be moved to a cooling field from a soldering field. 

After being cooled in a [blowdown process] cooling field, it is moved to a blowdown field, and a 
pallet 8 is made into the condition that a photovoltaic cell 1 can be discharged from a pallet 8 
while the press arm 6 rotates vertically and cancels press of the tab lead 4 here. In order to 
rotate the press arm 6 vertically, the closing motion cylinder 22 for pressing the actuation arm 
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16 shown in dr awin g 5 is arranged in a blowdown field. This closing motion cylinder 22 presses 
the actuation arm 16, and the press arm 6 is moved to a vertical position. Where the press arm 6 
is opened, all the photovoltaic cells 1 connected to the serial with the tab lead 4 are taken out 
from a pallet 8. The pallet 8 from which the photovoltaic cell 1 was removed is taken out from a 
blowdown field, supplies a photovoltaic cell 1, and is supplied to a soldering field. This invention 
can be used only for the process shown in drawing 4 or drawin g 5 although it is working about 
the whole equipment shown in drawin g 8 , dividing into each process. 
[0028] 

[Effect of the Invention] while the soldering approach of this invention and soldering equipment 
solder a tab lead to the collector of a photovoltaic cell well and are fixable to it — a tab lead — 
firmly — low — there are the features which solder to a collector and can be fixed to it in the 
condition [ **** ]. It is in the condition that press a tab lead to the collector of a photovoltaic 
cell with the press rod extended in the direction parallel to the soldering approach of this 
invention, and the tab lead with which equipment was arranged by the long and slender collector 
prepared on the surface of the photovoltaic cell, and a press rod presses a tab lead, and is 
because infrared radiation was irradiated towards the tab lead, it heated with infrared radiation 
and the tab lead is soldered to the collector. Like the conventional soldering iron, the soldering 
approach of this invention and equipment solder it in the condition of pressing a long and slender 
tab lead along with the long and slender collector of a photovoltaic cell rather than solder a tab 
lead locally. Therefore, it is very efficient, and moreover, a long tab lead is stuck to the collector 
of a photovoltaic cell without a clearance, and can be soldered in a large area, thus, the 
approach and equipment of this invention which can solder a long tab lead to a long and slender 
collector certainly — low — since it can solder in the condition [ **** ], while being able to 
carry out the ejection of the generated output of a photovoltaic cell effectively, the mechanical 
bond strength of a tab lead and a photovoltaic cell can be improved. 

{Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the soldering equipment of the conventional tab lead 
[Drawing 2] The top view showing the photovoltaic cell which solders a tab lead 
[Drawing 3] The sectional view of a photovoltaic cell shown in drawing 2 

[Drawing 4] The schematic diagram showing the condition of soldering a tab lead in the collector 
of a photovoltaic cell by the soldering approach concerning one example of this invention 
[Dra wi ng 5] The outline cross-sectional view of the soldering equipment concerning one example 
of this invention 

[Drawing 6] The top view showing the device which presses a press rod to a photovoltaic cell 
[Drawing 7] The outline top view showing the condition of equipping with and soldering a 
photovoltaic cell to a pallet 

[Drawing 8] The outline top view of the whole soldering equipment concerning one example of 
this invention 

[ Drawin g 9] The sectional view showing an example of an infrared heater 
-[Description of Notations] 
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— Photovoltaic cell 
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— Collector 
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— Branching electrode 
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— Tab lead 
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— Press implement 
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— Press arm 6A — Insertion crevice 
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— Press rod 
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— Pallet 8A — Opening 
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— Infrared heater 


10 


— Activity clearance 


11 


— Main frame 
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— Revolving shaft 
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— Pinion 
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— Elastic body 
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— Driver 
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— Actuation arm 
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— Frame 
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— Roller 
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— Reflecting mirror 
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— Infrared lamp 
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— Shutter 
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— Closing motion cylinder 


30 


— Presser-foot pin 


31 


— Presser-foot member 
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— Soldering iron 


33 


— Solder bump 
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[Translation done.] 
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cfc3(c. ^jSttfll <■«■&■*•) (c»$*ir. 

[0024] 7(:BSLtl^M«t-5l 

9(4. »asBBP*iaa-r*/<u^ h8(cjg»Lrt^4* 



(4. £lt«1 9?tt^87>^2 Ot'feSe 
^7^^2 0(4. SSt^l 9-C#»aS**Lt. 

^2 0(4. ^^ r J-K4<D*(6]lr#l/SSfflgL>^>^ 

-e. K4«*pj»Lr*««2(zi|iBa#ifr4o 

iriefs:£;h,& 0 /<u* h8 3&^a>*fflftit*«Siiifl-r 
S££. #»*t-*9r**^'j— K4*iniftLT»« 
uziz^mtitrt*. *n«^>^2oi4. /<u^hs 

oTtUi a»rz(4aSA<fiTLtt 
I*. &&zj£CTEl9<D<fc?fc^«fc— £ 9(4. 
^^>^2 0t>?'J- K4<t(7)raiCv^^^ — 2 1 £ 
KltTtckL^o ca>#*M*fc — $ 9(4. 1 
SBBBBLT^^U— K4<DftI|»**J»-e**o *>^^* 
-2 1 £R)i:« **M»^>:72 OCDffctf&Br^FftS 

HiHSirfc^T. *?«J — K4 3^*«tt2rz*fflf*ct* 
*>**v* — 2 1 £fflCT»-\b*M::3Mp-e#5o 
d<7>*ff£(4. A*SIS*r*-<h(rjaiS^& 

[0 0 2 5] ia±<Z>#fflttlfgS(4. WTO^^CLt 
**M* t — $ 9 2 |C$ ^ U — K 4 * *ffl«"(fr 

S o 

So *ffl« , lt««(=««*ttfc/<U'y K8(Z(4. M3(D 

*««2lz5r^iJ-K4Stt*ftLT. 0 51^-^5 
(r. ^^U-K4jflEP7K7t^otltffi2l:tf 

ELTWo *^^(4. K4 0>ftttM*MMI 

JSITO) cfe «5 (z LTBtt-r «*B«a-lr 1 <7)JiT(c«$& 

$tlSo 

(1) T«(D»EP*V K7(D±fc*1 (D^^'J- K4£ 
55^-TSo CCOi:^. J?ET-A6(4^tt*(S](c^i|j$ 
ttr. ±fiy<7>»EEP^ K7 irfflET— A 6 (4. 

ma-tzjM tiKD^^u- K4<D^o)5PSiz*t> 
fet^afcita'rso 

(2) mi 0$Z? 1 )— K^CDiJZIttcDmKD^BS/^ 
4z;n JMLt, mi ©*B«?fi-b;n *T«<D»IE 
P*> K7. mi <D$Z?*)— K4±(ci£l±So 

t^-C. C(DS2<7)^ ^'J— K4 tTiODMP*; K7± 
(ct?iig-rSo ±«(D»iEP^ K7tffflET— 

A6(CT. S1 0)*B«aH2iH CCD±(Dm2<D* 

^U— K4*#PEE"r* 0 

(4) m2CD^^u-K4±r*. ^msmyj^fetNT. 1 
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•tr^H ^TffiiJc^ffliP^ K7. m20)$^y— K4 ±fc 
K-tirSo ^(7>QL (3)-(4)0)xaSliyiBLr. /^u^ 

^U— K4*#Wft-r4i*l=l*. «j£T-A (83*1* 

DII1 0fzj3L^TEM-r*a>T?, #EPy K7&tf#J±T 

-A 6 <Z)M##tttf C t little 

[0 0 2 6] [^fflttl+XS] ffffiP'V K7*<^^U — 
K4**««2lr»E'r*«ffl^ *n« t S» 9 

>#®r% /^u^ h8*isa*i±*c:tir < *:y . $?y 

. — K4<D*fincifiutr*ma*Rs«-r4o * 
^u— K4*m»Lrai«a2ic*Baf*ifr«« 

[0 0 2 7] [;^JPXfI] /^U^ K8A<#^t — £ 9 
fcti««lC»MS*U -CT?#ET-A6jb<£lil::|HlMS 

*iT. *^U-K4(DffBE*»»-r4i:*fc. AffiSyfe 
. —A6 El *E£i*£fc:tf>l^ ^t±J^HI(cri % 15 

i^-temt— a 1 e*nm.-?htzibo)mm*s*)zs#— 

2 2£iefS:L-c^£o C<Df^vy 2 2#KM7 

■ -A1 6£#j±LT. flEET— A6 ^SSfiBf^B* 
»ET-A6£Ml^fcttffl-C. 4r^U— K4"Cm 

fl»yui*tt*o *»«anr;n £tt±Lfe/<u^ hs 
ic^-rxaowct*i6«*5piffl-e#4o 

[0 0 2 8] 



*««*t*»i=»ymL-e#4i:*i=. *^u-Kt 
[Hi] a*o)$i^y— Ka)*BBf*it36«s^-riRaia 

[H2] *:?y- Ks*H#cf-r4*««anriu**-r 

[g| 3] H2|z^-r*B«76-fe;KDBfiffiB 

[B4] **W0)-Sllfi«fcAN^4*Ba{*(t*a-C*B 

■t«bb 

[Be] hep?/ Ks*B«a-fejn=ffs-r*aa** 
•t^bb 

[07] *B«a-b^*/^Uy McB»L-C*fflft(fr 

[0 8] *«Ba>-*i6«i=^]^**ffl#i+*«±*a) 

[09] aF^HSt— 4r0)— «**-T»fffiB 

[S^oitt^] 

1 — ABBft-bJU 
2— ABB 

3 ••*#i&iia 
4—* ^y — k 

6 -!fE7-A 6 A---|RAEH3ni5 

7 -fPEP K 

8— /<U? h 8 A-UDflS 

9— #*mt— £ 
1 o-fMMMB 

1 1 — +10^ U— A 
1 2— BlSN 

i 3— /Ml* 
i 4-5HS* 
1 5---^Bjffi^ 

1 6 -KMT— A 
1 7 

1 8 — P— ^ — 

1 9— JKtttt 

2 0— #m>7>7 
2 1 • • • >"V £ — 

2 2-BBBBi/y 

3 0— If Atf> 
3 1 

3 2"-*fflcr 

3 3-*BB/<>? 
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